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mm^} mmm 

tlfcil^T KVXOD^it^C*^V^TV^■rtl*^— o®^^^y S/oL^^y RAM^P®^ 
v^-'$tm^tiH^m^. V^-rtl*^— 0(D:¥^^y ^^^^^U RAMg|S*Mb^»ffiS 

RAMg|j*>e>^i5^im^tife5=--:5?©«^S:M#iu, — Mfai ^^ai^^j^tc 

:^j=E- KM-^®Mi:^cS^v^T, ^^^^ J/ci:^ ^ y R AM^CDg&#^;^^S:M# 

■r s «) s: ^^-r s i&aimis&T'«^ s 4XT v^ s z: i: #M -r ^ 1 

RAMgPi:, 

i: ^mmnti-i^m i:®^y#;l:&^«rig^n^®^r^^y^>:i^^yRA 

FM#JcS^v>T, frfia^yjji^y RAM^i3j;t;itflB=^^^y 
=Ey RAMg|J®e>t.> •r^T®^if:^^y RAMaJ^J:0^-r^T®^-V^y 
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^y RAMg|S:^)^e>^^^ffistlfc5='-^®^^^^$:^^b> — tffSBi a: >f«^ic 

y RAMas®l&f^^ffiS:®I=®"r-5fc«)©##S:^^'^Si&aim«&X'«lM^SnTV^ 

c^^^ 5 ] mm^- wm^m%. 
1/ >^ ® ffi A^-^-t -5 & ipj^ i- €> ^ i^iws urssi n , 

^y 

m^m 6 ] mm^- st^tiy^^ mm^m\t. 
<sm^«:*j<^^®t?i'*^^y RAMmis'^m^w,^nt:i7 \^u:z.^-'St tmm 
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mu^^v s>a.^=e'; RAM^^e)-^. Aij^iir^m^r Kbx(Z)^»^ca^v^ 

•r-^^*^mL^ic, v^•rtlA^— ocD^-v^y S/:i:)i^U R AMg|$;^>^e>^^^^£^^$ 
S: <5 3 i: S: #M t -r S ^ ^ ^ ^ ^ U :^ 5^ A „ 

i^:>l^U RAMm^^X:^^^y^=2-:^=e V RAMmi)^i&mmmjikmiltSt^ J:^ 
tc, #^ri^>l^U RAMg|J;feJ:t;#^-vy i/;L;l^ U R AM^(Z)l&f^^^^S:M^ 
•r S R A M«:i? tlffll^S ^ . 
"r-^m^H^bmiZ^ V>"m*^— oO^^^^y i/d^^U RAMg|S*^P>^^^lm$ 
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[»^^l 0] nM(3DBiflH^5f RAMgPli— ^e?rL-;i/$: nM<^M 

[0 00 1] 

[0 0 0 2] 
[0 0 0 3] 

giwrs. :55i3, OT^fi^-ei*. 4':7ai-f (way) mm.-^. ^^^y>>n-^^y 
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[0 0 0 4] 

^tcl^. M^Jlc^M$^:^4M(Z)^^5'*:^^'J RAM^e;^-;i/l 1 a, lib, 

11c, lid. iaiix:^m.mz.mWitititcAm<D^^ V iy =i.:f^=^^) KAM=^v =!• 

-;i/12a, 12 b, 12 c, 1 2 d S:^i^TV^S. =ap^ y 

lll!<&13tt> 4 MODitfe^ 1 5 a , 15 b, 15c, 1 5 d t 4 M©T> KISSI 
16 a, 16 b, 16 c, 1 6 d i:7b^e>^^StlTV%So 
[0 0 0 5] 

^^>l^y RAM^S;rL-;i/l 1 a, lib, 11c, 1 1 d tt, -etl^tl^f 
tS-r-S^-Y U RAM^>:/zi-;i/ 1 2 a, 12 b, 12 c, 1 2 d IC^ 

^ii^^i)^^^-t:iLy hV ' AW \^ ' (entriy valid) ^i^^m-t^o 

[0 0 0 6] 

^^yt/zL:^=EVRAM^P=L — )Vl 2 a, 12b, 12c, 12dlt. 0^ 

RAM^S^n-;!/ 1 1 a, lib, 11c, 1 1 d J:t?^^ -V J/a.:?^^ y 
RAM^5?:x-;i/l 2 a, 12b, 12 c, 1 2 dit. ^mi)^^<DAi3^^K& 
■t5 V N T # R A M ^ - * ;t R A M ^ n - ;i/ <D - Am:511I8& 

[0 0 0 7] 

r KVXi:-r-5) (Z)«^, #^^>t^y RAM=ES;?:a-;i/l 1 a, lib, 11 
c, 1 1 d3()>6>^*iai^tife7 Kl^XT^-^ilSritieb, -etie)®— ilt*>tli^ 
-^i^®2m[^«:feZl:&e)o ^^^W^mS&l 3|^®#itgt^l 5 a, 15 b, 15c 
, I5dtt> r®ll:^T KUXi:TKl/:^7^-i$'i:®Jti«. ^fl^S:fer^e>n 
[0 0 0 8] 

l/^^ 1 4 i/a.^^y RAM^i/'cx-;H 2 a, 12b 
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, 12c, 1 2 d?^)^e>^*ffiSnfe5^-^®tfl*^?>^^:^7=-^5^cr)*§:S^L/T 
y'-^Ay^^miJ't^, ^^^K^iai^l 3P^®4I-T> KiaS&l 6 a, 16 b, 1 
6 c, 1 6 dtt, zoMI • K • y^^izm^^^X. "r-^-^ly^^ 1 4 

1 4ti, :S-T> KEISSl 6 a, 16 b, 16 c, 1 6 d g, ffii^jS 

[0 0 0 9] 

^^-^(Dm^r Ki/Xjb^A:d$tiei:, ^;i^U R AM^i;:a-;i/ 1 1 a, 
lib, 11c, 1 1 d*>e>. -e©ll:*T Kl/XJC^^fr-r-ST KIx:^-5=-^i:, 

3!f^m^nr=.r\^iy^^-'$iit.'eti'enM}^-t^itm^i5ai, i5b, i5c 

[0 0 10] 

#Jt^^l5a, 15 b, 15 c, 1 5 dX^^MI^Mit. Mm-t^^ ai^f (D 
x> hU • 7-«U K - y^^iLH^lZ^ *ff5:l-^#T> FmS&l 6 a, 16 b, 
16c, 1 6 d lCA:^J$tl-5o KiafiS&l 6 a, 16 b, 16 c, 1 6 d CD 

m±it. f-ii^vi/^ 1 4izM-t^mmm^tLX7'-'9±iy^9 1 4:iz^m 

$4x-5o r<D$!J^^-^lC<J;y, :g.iJ? RAM^2^zL-;i/l 1 a, lib, 

lie, 11 d A^e>^*^ms^^3tT Ku^^^-^ooeit). M^r KU';^^:— 

^mi^x\,^r=.^3L^<D^i^m^ttji^o 

[0011] 

— t/a.;jl^U RAM^S;^-;i'l 2 a, 12b, 12c, 12d 

-^®»*^5^-t5f/txlCtji;^j$n-&o #r> KmS&l 6 a, 16 b, 16 
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c, 1 6 d(Dffi;t;li, ^r-V i/ 3- CD b: h/^ j;^'®^ (Cache Hit/Miss signal 
[0 0 12] 

[0 0 13] 

b J: e» ^-t-S^M] 

[0 0 14] 

mmiitm y origjs: # ^ ^y i/ :)i ^ u -t^ a sn^^-r S^iiSreeSii-rs 

o 

[0 0 15] 

ti&m^m:f:3^m t. y m^tt'^-^m^^^ ^y a. ^ ^ y r amsp n m ^ ^ i: ;t 
itmmzmmv> mtj'i-\^izfti:>xRAMmtimm^miz^i). ramsp®^ 

So 

[0 0 16] 
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\/ X ©fii ;b^-it ht=.^ au^ \znm-t^ ^ ^ »y 2/ a. :i ^ U R AMg|S*^ m § 
[0 0 17] 

^^V^TVx'rtl:^)^— 0®^i5^>l^y RAM^a^l^tllC^iS-rS-oCD^^^yJ/^ 
^=Ey RAMg|$®*^7b^3lS4^Ml?l&'f^L, 7b^o3^y O^^'^^y RAMS^J:tJt 
^^y$/rL;jl^y RAMS;5)^ig;?g^m;t7^^^i::&S 1 ai-f ^ l/iJ' h^yzf 

rLjjl^y RAMS|S*>e>^»ffiSnfe7^-^®*§:Mtl"rSc 
[0 0 18] 

[0 0 19] 

[|§^®llig®?^ffi] 

V^A^ 4'^x>r (way) mi^X. ^-V y S/a. :jI ^ y 6 K/1>f :^^^)/ 

t/zi^^y (^^-f >-9->f x^'^e 4 A>r #'i7x>r<z)3i> h yifcjij^e 4 x> h y 
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[0 0 2 0] 

M^Mmm (CPU) 2ti:fD-fe»y-9'nr 2 1 fej:t>*:^-v »y ^>ri.:ji^U ^;:^-T-A 
SSrt^i^b, ^^SP^^U 2/X7^A4 ilMi^-rS. 
[0 0 2 1] 

01 lc^-rM"??tt, ^^vi/:3.:^^Viy7.^2^3lz\t. zfuiz^y^zir 2 1 tf^ 
K##2 2*'^#^i^StlTV^S„ a2T'li, ^^-/i/o-^^U 5> 

##2 3*^#^J^StlTV^So ^Zl-e, «:^J^-K##2 2, 2 3 tt, ^-Y-yS/n 

::^«J^i:-rS*^«:*la^"rsm#'^fe'&. Si fe<I:tJf02 JC^VnT. ##2 4feJ: 
Of^f-^2 5ttT Kl/:^##> ^^-^2 6;feJ:tJfif^#2 7 li5^-;?7?fe-5p 
[0 0 2 2] 

Sfeft, 4-10©^ i^^^^y RAM^S^n — ;i/3 1 a, 3 1b, 3 1c, 3 Id. 
i3^ZJ^4M(D^^ RAM^t^zL—A/S 2 a, 3 2 b, 3 2 c, 3 2 

[0 0 2 3] 

^^^Tl^EU RAM^e^^3.-;i/3 1 a, 3 1b, 3 1c, 3 1 d^J:X:^^^ y i/ 
a.:>l^U R AM^S^'3.-;i/3 2 a, 32b, 3 2 c, 3 2 d ^Mt- S R AM 

, ig-RAM^S^zL — ;i/3 la, 3 1b, 3 1c, 3 1 d, 3 2a, 3 2b, 3 2 

c, 3 2d:^iiKmn^tir:Lmmm:fj^-'}^mmmn4:0 a, 4 0b, 4 0c, 

4 0d, 4 1a, 4 1b, 4 1c. 4 1 dlZ ^ MM^tl^ff^. ZtHt^^<D± 
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R AM ^ rL - ;nc'fii*) o T v^ €> Htg i: m^-e S . 

[0 0 2 4] 

, ^>l^U RAM^-:/a.-;i/3 1 a, 3 1b, 3 1c, 3 1 d ^j^^m^ 

tifcr Ki^xT^-tJi ^:*^-SctTv^sA^^;^)^c^)W^$:fez::&e»^^^^W^I^K&3 a 

S:^S^TV^S, Z:0^^^!I^I1II^3 Stt, tJ&jf^l^^, 4m<Oitnms ^ 3 5 
b, 35c, 3 5 d ;feJ:tJf4M®T> KimS&3 6 a, 36b, 36c, 36dA> 

[0 0 2 5] 

2 a, 3 2 b, 3 2 c, 3 2 d e>^*E^tftj$ tl^T^- 3^ ® tfi*^ ^j^^^^-t^- ^ © 

mmms 9 s:ii;tTv%€)o 

[0 0 2 6] 

J&JS, ^S60?^M1 ^CfeV^T. ^i5^:pl^y RAM^$;a.->n/3 1 a, 3 1b, 

3 1c, 3 1 d, ^^vi^=r:^^VRAM^i^=L—)]y3 2a, 3 2b, 3 2c, 

3 2 d, itifm&mms s^j:xj^y'-it-^u^9 3A<Dmmi5^x:^mi^iz^^^x 

li, ^tl-?tl«&3ll®t?y:>t^URAM^S;?3.-;i/l 1 a, lib, 11c, 11 
d, :^r^^y S/3.:>t^U RAM^S;?n — ;i/l 2 a, 12 b, 12 c, 1 2 d. 9^ 

fc, mmmi]"^- \^mmmU4: Oa, 40b, 40c, 40d, 41a, 41b 

, 41c, 4 1 d^umiimm-v$>^r:^i^. mm^mm-t^o 

[0 0 2 7] 

mmmm:3 7it. l 2M®T>KI1IS&5 1~6 2^, 4M<3D:tTiaa&6 3 — 6 e 
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[0 0 2 8] 

>LX\t% \ 3 tf>)/ 2 1:f>y hB0fg#*^#^J^$tl^o HI 3 fcf^y 

h B®M#^J:0I|1 2 l^^y h g®##*^il=felC rij ©ii^lCtt, r> KES^ 
5 1(D*^3b^ rij S:ffi:^jt-Sc T> Ktll»&5 2<Z>, H 1 3 tf »y h B®##:ft^A* 
$tie3g^«n-Ti'5^>f:/*e^S:fe«). Hi 3 if h S(D'®#*^ roj T-Hl 
^\f.vV^(r>m^iS^ rij ©ii^ictt, T> FIiIS&5 2(Z)ii^A^ rij ^^±ir^ 

o 

[0 0 2 9] 

"r^-irxth^fz.^. HI 3 if^y hBcD«-t*^ rij TH 1 2 If h B®-©-^*^ r 
Oj ©i:^{Ctt> T> KISIS&5 3 0D*i;b^ rij $:m:^J-rSo T>FiaS&5 4®, 
MA:^j3g^ttn-T^'r'f ^-^feSfefe. Hi 3 tf^y b e®##fcJ:t)^H l 2 If 

y hgcD'fi-^^^ii^fc roj ©ii^ictt. r> K11IB&5 4®*3ei« ru 

rij ^BMfi^^cS^^/<;l/*^^£v^^-(Z)i:§<Z)'(g^(Z)^it^* ro 

[0 0 3 0] 

2. T>KIfiII&5 3S<i:tJfT>KimS&5 4®m:*jM#;b^#^*&StiSc «:^J^~ K 
rij (Z)^#, r> KiaiiS&5 1 (Dffi:^jffljb^ rij -efetiiir^ KHUSI 5 5 
©aj:dffi*'« rij h^U> ^feT> Fiaii&s 2(Z)ffi:^j'lit*^ rij T'fetiliT>F 
ias&5 7a)m*#*^ rij ^t^, r> FHIl^s 3 ©ffi:*^fi*^ ru 

n«r> FIlf8&5 9<Dm*'lfi:6^ ru *fcr> Fiaill 5 4 ®m:*J'fiiA^ r 

ij T?^*iiir> Fims&e 1 ©m:^jM*'^ ru — F^i-^:fl^ 

roj (D}L^\z\%^ T>F(1IB&5 5, 5 7, 5 9, 6 1 <Z)m;*Jli-t^T roj 
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[0 0 3 1] 

TVKiag&5 6, r>KimB&5 8, T>KllIg&6 O^J:tJfT> Kiag&e 2lCli 
, A:^j^#i:L.T, m:^;^- F##ii/N'^' ittstt>% rij ) 

j^^tlS, rtl^©T> Kiag&5 6, 5 8, 6 0, 6 2T'li. K^g-^A^ 

ai:^3ffl^iv^*rtl% roj T'«>U. «:^j=E-K^#*^ roj <Dli^(Dmi3m 

[0 0 3 2] 

> Kiame o®m;t;^ti:c?);rTi^ss:ai:^j-r^o :trm^6 6it. r^Kinsie 

l(3Dm:^jtfi:T> KI1IS&6 2©m:^jffii:(Z>:rTiiaS:ffi:^7t-'5o 
[0 0 3 3] 

[0 0 3 4] 

y RAM^i;>'n-;i/3 1 cm(Dmm.n±'^- \^WmmUA O c^g:yf^-V^y i>:x 
RAM^>:;a.-;V3 2 cM<3Dm^«iJ^- K^1^Mg4 1 c lC#^i!i&$ tlS 
o :ma«&6 6 0m*##tt. ^i^x-f 3<DRAM«:tf^1®##fcbr> t?^^^ 
y RAM^S:>'a.-;i/3 1 dm©M^«:^^- Kf[I^^^M4 0 d ii^XXS^^ viy^ 
^^U RAM^$^'rL-;V3 2 dM®M^«:^J^- K«!l<»^g4 1 dC#^j^$tlS 
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[0 0 3 5] 

Z:rT% KMW^S4 Oa, 40b, 40c, 40d, 4 1a 

, 41b, 41c, 41dii. AJj-^n^RAUn^Jmrnm^if' rij (Dt^iZ 

i)^ roj (Dii^K\tm.mmmijv^mt.t^o btaii^^x. «*^-k^-^a^ ro 

6, 5 8, 6 0, 6 2®mi;Mli rij X'fe-S^T^ >«-TliI!?&6 S'-e 6®ffi:d 
ffl, •r;^*)**^?^**^?^- K0J^aag4 0 a, 4 Ob, 4 0 c, 4 0 d, 4 1 
a, 41b, 41c, 4 1 d {CA:*7S*lS R AM«iJM^apM#<Z)^attV^•r^^% ^ 

ij nrjt^. 

[0 0 3 6] 

o*y, ^^^:*^U RAM^$^a.-;i/3 1 a, 3 1b, 3 1c, 3 1dfcJ:t? 
^^>y $/rLil=EU RAM^>:;>^zi.->n/3 2 a., 3 2 b, 3 2c, 3 2 d ttV^•rtl=fo 

[0 0 3 7] 

«*^-K##A^ rij ©i:^{c«, A*StlSTFl^X®2lf^y h® 
^ii^C«":5V^T, T> Klil8l5 1 — 5 4<DV^•rtl*^— OCDffil^Jli*^ Tij ii^eU, 
^ttlC<J:oTT> FiaS&5 5, 5 7, 5 9, QKD^^-ftX.tf^—DCO^iim.ii'^^l 
J iiJ&So L/fcA^oT, :;*-ria8&6 3 — 6 SOD^'feVN-rti^b^-o®®^:*;®*^ r 
ij i:«;S®T', MM^^- FM1^ae4 0 a, 4 Ob,. 4 0 c, 4 0 d i:^ 

t\,h<o^MiiMznmt^mm.nts'^-\^mmmu4. i a, 4 i b, 4 i c, 4 

1 d<Z)^ t.-JS®m^«:d^- KM1^^fi'^®RAMm:*M^##®«®i5^?b^ r 
Ij i:«i-5„ 

[0 0 3 8] 

o*»J, i5r^;?l^E»; RAM^i;>'3.-;i/3 1 a, 3 1b, 3 1c, 3 1dfei:t)^ 
^^»y V RAM^^:;?n.-;i/3 2 a, 32b, 32c, 32d(Z)e)t>. A 
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[0 0 3 9] 

9^mmm%z sMoDr^Kias&e 7~7 4 i:, 4M®:4-tihib&7 5 
~7 8 ^m-t^o 

[0 0 4 0] 

r>KiaS&6 7, T>Kia«&6 9. T> Kia^7 lfei:tJfT> K11IB&7 3 ICtt 
, A:*3M#i:bT, «:*;^- KM-^ii, ^n^ti^ ^f0^llll?&3 3 f^©#r > K 
Iilg&3 6a, 3 6 b, 3 6 c. 3 6 d<Dmi:J^^-^^^^tl^. ^tie>CDT> K 

iiigS6 7, 6 9, 7 1, 7 3(D. mi]=e~\^m^ff^Ai]-^n^t^^i,tu-r^v^ 

>f^T'feSfc&, «:*J^-K##*^ rij <Dt.mKit^n^(DmiJit-r^X ro 
J i:;&Sc fl:^=E- roj ©ii^ictt. tJf ^^J^iaS&s 3 
T>FIiIS&3 6a, 3 6 b, 3 6 c, 3 6 d ®m:>^jM-^jO^ 1 j ® i^r^^T ®T> 

[0 0 4 1] 

T>Kim»&6 8. T>KIlfii&7 0, T> Kiag&7 2feJ:tJfT> KiaS&7 4 iCtt 

:tTiaS&6 3, 6 4, 6 5, 6 6 *^?>ffi:^j$tl<5 R AM«;fjf0t^fg-^*^«*&Stl 
So «*^-K##*^ rij (Dii^ictt, RAM«:d0J^m#A^ rij ®i^x>f 
CDT> Kiag&cm:^;^®*^:^^ ri] niJ'E-y^m^^ roj 

[0 0 4 2] 

:^riiis&7 5tt, r>Kia8&6 7(Dmi3mt.ry}^m^6 s(Dm:hmt(D:tr 
y\^m^7 2(Dii!,timt.<D7i'rmm^m:b^^o 7irrmm7 ait. t>kiiis&7 
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[0 0 4 3] 

t/^:jl^U RAM^i;rL-;i/3 2 a, 3 2 b, 3 2 c, 3 2 diJ^i^m^Hi^ti 
[0 0 4 4] 

^) ICld:, y RAM^S^a. — ;i/3 2 a, 32b, 32c, 32 

, ^:*^U RAM^i;>'rL-;i/3 1 a, 3 1b, 3 1c, 3 1 dtf^ibU^Bi^ 

[0 0 4 5] 

^a.:;l^y RAM^i;?^-;i/3 2 a, 3 2 b, 3 2 c, 3 2 d >()^e>M^i^aiStl 
v^- 1? ® e> R AM1i:dMW##lc J: y jtm^/^M i:Sfi;t^Yyi/rL^^U 
R AM^ a. - e>^»m $ tl fe-T^- ® 3 tlT /t X IC S 

[0 0 4 6] 

-So #Y^y • n^y h/^xM1®llI12&3 9li, 4 M®r > KI1IS& 7 9 ~ 8 2 i: 
. lM®:tria8&8 3 S^t-r-So FtaS&S llCli, A;d'fS-^ilLT, miJ=€ 
- K^-^i:. #'^ai-f<DRAMm:^jM=iWM#S:A:bi:t-ST> ra8&7 9<DmiJ 

^^^*!I^11II?&3 3 |^a)#T> KlUi^S 6 a, 3 6 b, 3 6 c. 3 6d®m:^J^# 
SAl^Jil-rST^ KI1IS&8 0(Z)ai:dM#*^«J^$tl-6c ;rTIlIS& 8 3 tt, r> K 
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[0 0 4 7] 

^ajcj:y^^-2>o -7^. «;^3^- KM-^*'^ rij a^\^^ (^-r l/^ h -r^y >^#fig 
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